CRITICAL liknd LIBT PROJECT: SRMS SYSTEM: DAC_SUBSYSTEH

o o e o e +  ASS'Y NOMERCTATOWE: BEC TARFT ass'y p/H: SHEET: __1
FMEA FMEA | MAME_ OTY, & FAILURE MODE FAILURE EFFECT ; TUNC., AATIONALE FOR ACCEPTANCE
REF. REV, pravlng afe, AND on . 2/ R
DESIGNATION CAUSE END ITEM CREVECALITY SCREENS: A-PASS, B-PASS, C-PASS
1220 1 VOLTAGE HODE : OV 10 SAFING DESIGN FEATURES
DETECTION CONT INUOUS LINE. ARM IN aeeeseen
cCIRCUIT SAFING HARDWIRE
ary-1 SIGNAL . SAFING, LOSS Of THE VOLTAGE DETECTION CIRCUIT UTILIZES ONLY THREE VACTIVE™ EEE
ED9438S LINPING DURING PARTS: TWD TRANSISTORS, TYPE 2N2222A, AND A RELAY. THE RELAY
CAUSE(S): €ND EFFECTOR IS PROCURED TO #IL-R-35016 AND SCREEAED TO THE REQUIREMENTS OF
(1) INTERWAL | CAPILRE. NASA ST-R-0001. THE RELAY [S MOUNTED ON A PRINTED CIRCUIT
PARTS BOARD WHICH HAS A FULL MIDTH MACHINED ALUMINIUN SUPPORT FRAME.
FAILURE. WORST CASE THE FRAME ENGAGES IN MACHINED GUIDEWAYS [N THE ELECTRONICS
PACKAGE. THIS CONFIGURATEON EMSURES GOOD VIBRATION DAMPING AND
(2) k& LOSS OF HEAT TRANSFER.
CONTACT O/C. | MISSION. LOSS
OF COMPUTER €EE PARTS HAVE BEEN SELECTED AND COMTROLLED IN ACCORDANCE MITH
SUPPORTED SPAR-RNS-PA,005, THIS DOCUMENT DEFINES THE PROGNAM
MODES . REQUIRENENTS FOR MONITORENG AND CONTROLLING EEE PARTS, THE
REQUIREMENTS ENCLUDE PARTS SELECTION TO AT LEAST YESTABLISHED
REDUNDANT PATHS RELIABILITY® LEVELS, AND ADEQUATE DERATING OF PART STRESS
NEMATNING LEVELS. PROCEDURES AWD ACTIVITIES ARE SPECIFIED TO ENSURE AY
ceaemmresniises LEAST EOUIVALENT GUALITY FOR NONSTANDARD AND [RREGULAR PARTS.
OIRECY RELIABILITY ANALYSES HAS CONFIRMED MO PARTS WITH GENERICALLY
AND HIGH FAILURE RATES. AEROSPACE DESIGK STANDARDS FOR DESAILTNG
BACKUP ELECIRONIC PARTS PACKAGING, MOUNTING AMD .
STAUCTURAL ZMECHANICAL/INTEGRITY OF ASSEMBLIES ARE APPLIED.
SUCH DESIGH HAS SEEN REVIEWED ANO FOUND SATISFACTORY THROUGH
THE DESIGN AUDIT PROCESS, TNCLUDING THE USE OF RELIABILITY
MATNTALMABILITY AMD SAFESY CHECKLISTS. MATERLAL SELECTION AwD
USAGE CONFORMS 10 SPAR-SG.J68 WHICH 1S EQUIVALENT TO THE WASA
MATERIALS USAGE REQUIREMENTS, WORST CASE ANALYSIS PAS BEEM
CONDUCTED TO ENSURE THAT PERFORMANCE CAN BE MET UNDER SIORST
CASE TEMPERATURE AND AGING EFFECTS. EEE PARTS SIRESS ANALYSIS
HAS BEEN COMPLETED AND CONFIRMS THAT THE PARTS MEET THE
DERATING REQUINENEKTS.
PRINTED CIRCUIT BOARD DESIGNS HAVE BEER REVIEWED TO ENSURE
ADEQUATE CTRCUIT PATH WIDTH AND SEPARATLON AND TO CONFIRM
APPROPRIATE DIMENSIONS OF CIRCUIT SOLDER PADS AND OF COMPONENT
HOLE PROVISIONS.
PARTS MOUNTING METHODS ARE CONTROLLED IN ACCORDANCE MITH
MSFC-STD-136 AND CAE PDP34B9, THESE DOCUMENTS REQUIRE
APPROVED-HOUNTING METHODS, STRESS RELIEF, AWD COMPOKENT
SECURETY.
WHERE APPLICABLE, DESIGN DRAWINGS AND DOCUMENTATION GIVE CLEAR
;ummtnnnu of HAKDLING PRECAUTIONS FOR ESD SEWSITIVE
BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENT FOR SOLDERING
‘ STANDARDS N ACCORDANCE WITN NHB 5300.4(3A) AND JSC 0BSOOA.
!
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CRITICAL ITEM8 LIBT

PROJECY: SRMS

SYSTEM: DAC_SUBSYSIEM

e o O = ASS'y NOMEWTLAYUWE: DEC PAWEL ass'y p/H: - — SMFET:
FMEA FMEA KAME, OTY & FAILURE MOOE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praulnG Akr. AND oN /
DESIGNAT IO CAUSE END TTEM CRITICALETY SCREENS: A-PASS, B-PASS, C-PASS
1220 ' VOLTAGE WODE OV TO SAFING ACCEPTANCE TESTS
DETECTION CONT INUOUS LINE. ARM IN |  ==emm=e-me-ece-es )
CIRTUIT SAFING HARDMIRE THE HARDWARE [TEM IS SUBJECTED 10 THE FOLLOWING ACCEPTANCE
o1y¥-1 SIGNAL. SAFING. 1055 OF ENVIAONMENTAL TESTING AS PART OF THE DRC PANEL.
£094305 ; LIMPING DURING
CAUSE(S): END EFFECTIOR O VISRATION: LEVEL AND DURATION - REFERENCE TABLE 1
(1) INTERNAL CAPTURE.
PARTS O THENMAL:  +100 DEGREES F 10 +10 DEGREES F 2 CYCLES
FAILURE. WORST CASE (9.5 HRS PER CYCLE)}
(2) ké L0SS Of THE DLC PANEL ASSEMBLY [S FURTHER TESTED AS PART OF THE RS
COMTACT O/C. MISSION. LOSS SYSTEN (TPS18 RHS STRONGBACK TEST AMD TP552 FLAT FLOOR TEST)
OF COMPUTER WMICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
SUPPORTED
MCOES. QUALIFICATION TESTS
REDUNDART PATHS THE DEC PANEL HAS BEEM SUBJECTED YO THE FOLLOVING
REMAIRING OUALTFICATION TEST EWVIROMMENT:
pIRECT 0 VIBRATION: LEVEL AMO DURATION - REFERENCE TABLE 1
AND 0 SHOCK: 20G/11MS - 3 AXES (6 DIRECTION)
BACKUP O THERMAL: 130 DEGREES f 10 -23 DEGREES F {12 RS
. PER CYCLE) (6 CYCLES)
o WMIDITY: 5% (120 DEGREES F 10 B2 DEGREES F CYCLE IN
16 KAS) 10 CYCLES TOIAL
0 ENCt WIL-STD-441 AS MODIFIED BY SL-E-0002 (TEST CEO1, LE
E“i' csm(ncgnc), cs02, CSD6, REOZ (B/N),
REOZ’ (B/N)"NS02, 03, 04)
FLIGHT CHECKOUT
PORS DPS CHECKLIST (ALL VEWICLES) JSC 16987
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CRITICAL ITEMB LIBT

PROJECT: SRMS
ASS'Y NOM B L

SYSTEM: DAC SUBSYSTEM

Ass'Y p/HT STTRUEIYY — sHEet:

—3

FHEA
REF.

FHEA
REV,

NAME, Q17 &
prawlinG rEF.
DESIGNAT [ON

FATLURE MODE
AND 't
CAUSE

MII.UiI(EmE"EI:l HDU;I{RIWC. RATIONALE FOR ACCEPTANCE
END ITEN CRITICALTTY SCREENS: A-PASS, B-PASS, C-PASS

1220

VOLTAGE
DETECTION
CIRCUIY
Qary-1
E094385

MODE :

CONT INUOUS
SAFING
SIGHAL.

CAUSE(S):
€1) INTERMAL
PART

$
FAILURE.

(2) ké
CONTACT 0O/C.

OV 10 SAFING
LINE. ARM N
HARDWIRE
SAFING. LOSS OF
LIMPING DURING
END EFFECIOR
CAPTURE.

WORST CASE
LOSS OF
HISSION. LOSS
OF COMPUTER
SUPPORTED
MODES .

REDUNDANT PATHS
REMATHING

OIRECT
ARD
BACKUP

OASINSPECTTONS

EEE PANTS INSPECTION 1S PERFORMED AS REQUIRED BY
SPAR-RNS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
T0 THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE 100X SCREENED AND BURNED IN, AS A MINIMM, AS
REQUIRED BY SPAR-RMS-PA.C0S, BY THE SUPPLIER. .llJD"lOIlMl\“,
EEE PARTS ARE 100X RE-SCREENED 1N ACCORDANCE WITH

REQUIREMENTS, BY AW INDEPENDENT SPAR APPROVED TESTING
FACILITY. DPA IS PERFORMED AS REQUERED BY PA.0D3 ON A RANDOHLY
SELECTIED 5X OF PARIS, MAXIMUM 5 PIECES, MINIMUM 3 PLECES FOR
EACH LOT NUMBER/DATE CODE OF PARTS RECEIVED.

WIRE 1S PROCURED TO SPECIFICATION MIL-W-22759 OR MIL-W-813B1
AMD INSPECTED AMD TESTED TO NASA JSCMAOBD STAKDARD NUMBER 95A.

RECEIVING INSPECTION VERIFEES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT WO PHYSICAL
DANAGE HAS OCCURRED YO PARTS DURING SHEISMENT, THAT THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY IMFoRMATLON
AND SCREERING DATA CLEARLY 1DENTIFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS IMCLUDE,

PRINTED CIRCUIT BOARD IMSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND INSPECTORS ARE TRAINED
AND CERFLFIED 7O MASA ¥ 5300.4(3A) STANDARD, AS MWODIFIED
8Y JSC 08800A.

COMFORMAL COATING IMSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LIGHT TECHWIQUES.

POST P.C. BD. INSTALLATION LNSPECTEON, CLEANLINESS AND
VORKMANSHIP {SPAR/GOVERNMENT REP. MAMDATORY [WSPECTION POINT)

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
TNSTALLATION, ALIGNMENT OF BOARDS, PROPER CONNECTOR COMTACT
MATING, WIRE ROUTING, STRAPPING of vires ETC.,

PRE-TEST INSPECTION OF DAC PANEL ASSY INCLUDES AN AUD{T
OF LOVER TIER INSPECTION COMPLETLON, AS BUILD COMFIGURATIO
VERIFICATION 10 AS DESIGH €TC. (SPAR/GOVERHMEWY REP. -
HANDATORY [NSPECTION POINT) '

A TEST READINESS REVIEW (TRRY WHICH INCLUDES VERIFICATION OF
TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPHENT CALIARATION/
VALIDATION STl'US AND HARDWARE CONFIGURATION IS CONVENED BY
QUALTTY ASSURAWCE IN CONJUNCTION MWITH ENGINEERING,
RELTABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESENTATIVE, BRIOR TO THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR OUALIFICATION).

ACCEPTANCE TESTING {ATP) INCLUDES AMB1ENT PERFORMANCE,
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CRITICAL ITEMB LIST

PROUIFCT: SRMS
' - HOM

SYSTEM: DAL SUBSYSIEM

o 2 o v 2 T T asery o/N: SHEET: 4
FMEA SMEA NAME, QTY, & FAILURE MOUF FAILURE EFFECT HOWR 7 FUNC, RAT FOR ACCEPTANCE
REF. REV. pravinG REF, AND on 2 TONALE
DESIGNATIOW CAUSE END 11EM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
1220 ? VOLTAGE RODE : OV TO SAFING FHERMAL AND VIBRATION TESTING, {SPAR/GOVERNMENT REP, -
DETECTION CONT INUOUS LINE. ARM IN MARDATORY INSPECTION rom;. o (SPA
CIRCUIT SAFING HARDWIRE
ory-t SIGHAL. SAFING, LOSS OF INTEGRATION OF ORC PANEL, RHC, THC AND MCIV, INSPECTIONS ARE
EDPLIBS LIMPING DURING PERFORMED AT EACH STAGE 6r IH'EGIIMIUH, HHI&H INCLUDES
CAUSE(S): - END EFFECTOR GROUNDING CHECKS, INTER COMMECT CABLE VERIFICATION, CONMECTOR
g:;';ﬂlilﬂf CAPTURE, INSPECTION FOR BEII OR PUSHPACK COMTACTS ETC.
FAILURE, WORST CASE SUS-SYSTEM PERFORMANCE TESTING (ATP), IMCLUDES AN AMBEIENT
mesrerneo~ PERFORMAMCE TEST. (MANDATORY IIISPEI:I!OH POINT).
-{2) X6 L0SS OF
CONFACY O/C. MISSION. LOSS SRNS SYSTEMS INTEGRATION, THE INTEGRATIOM OF MECHAMICAL ARM
OF COMPUTER SUBASSEMBLIES AND THE Fl.IGIII CABIN EQUIPMENT TD FORM THE SRMS.
SUPPORTED INSPECTIONS ARE PERFORMED AJ EACH PHASE OF INTEGRATION WHICH
MODES ., INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR ﬁEIlI OR PUSH BACK coﬁm:ls ETC.
REDUNDAHT PATHS
REMAINING SRHS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
----- seesencons PERFORMANCE TEST. (SPAR/GOVERMMENT REP. - MANDATORY INSPECTION
DIRECY POINT)
BACKUP
PREPARED BY: HEVG SUPERCEDING DATE: 06 OCT 87 APPROVED BY: DATE: 24 JuL 91 CIL REV: 2
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CRITICAL ITEMB LIST

PROJECT: Sk

. ASS'Y NOMEWCLAMi«il : DEC PANET

SYSIEM: DAC_SUBSYSTEM

Ass'y p/N: STIADEIIY —— —__  SHEET: _5

2

FHEA THEA | WAME, oY, & | SAIVRE MODE | FAILURE EFFECT HOWR / FUNC. RATICNALE FOR ACCEPTANCE
REF. REV. orauinG REF. AlD ON 2118
DESIGNATION CAUSE END 1TEM CRITICALIYY SCREENS: A-PASS, B-PASS, C-PASS
1220 1 VOLTAGE MODE ; OV 10 SAFING FAILURE HISTORY
DEIECTION CONTINUOUS LINE. ARM 1N ceeeeseeenone
CIRCYIT SAFIND HARDWIRE
ary-1 SIGHAL. SAFING, LOSS OF HO EEE PARTS FALLURES HAVE OCCURRED SUSSEQUENT TO ASSEMBLY OF
ED94385 LIHP ING DURENG PARTS.
CAUSE(S): EHD EFFECTOA
(1) INTERNAL | CAPRURE.
PARTS
FALLURE. WORST CASE
(2) k6 LOSS OF
COMTACT 0/C. | MISSION. LOSS
OF CONPUTER
SUPPORTED
MODES .
REDUNDANY PATHS
REMAINING
DIRECT
HD
BACKUP
PREPARED BY: PEMG SUPERCEDENG DATE: 06 OCT B7 DATE: 24 JuL 91t CIL REV: 2
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CRITICAL ITEM8 LIBT

PROJECT: SRHS

SYSTEN: E&C Sl{%ﬂ{%l}%ﬂ

- G 4 S S G A e ASS'Y umtmmg?ﬁtc ‘p]'nfl ASS*Y P’/ SHEET: &
EMEA FHEA HAME, QTY, & FATLURE MCODE FALLURE EFFECT HDVR / FUNC. RATIONALE FOR ACCEPTANCE -
REF. REV, orauing afr. AHD on M

DESIGHATION CAUSE END LVEM CRETICALITY SCREENS: A-PASS, B-PASS, C;PASS
1220 1 VOLTAGE HODE 5 OV 10 SAFING OPERATIONAL EFFECTS
DETECT LOM CONT iNUOUS LINE. ARM IN
CIRCYLT SAFING HARDWIRE
ary-1 SICNAL. SAFING. 10S$ OF COMPUTER SUPPORTED MODES CANNOT BE USED TO COMPLETE THE
ED94385 LIMPING DURING MISSION. DIRECT DREVE AND BACK-UP MODES REMAIN, If PAYLOAD
CAUSE(S):" END EFFECTOR ATTACHED, THE ARM SHOULD BE MAMEUVERED TO A SAFE POSITLON fOR
(1) INTERNAL CAPSURE . PAYLOAD RELEASE. LOSS OF NEXT REDUMDANT PATH RESULTS IN BEING
_PARTS ONE FAILURE AWAT EROM JMABILITY 10 CRADLE ARM.
FAILURE, MORST CASE 1F WITH SUBSEQUENY FATLURES ALL DRIVE MODES ARE LOST,
eeeesenas THE ARM MAY BE JETFISONED,
2) %6 L0SS OF :
COMTACT 0/C. MISSICN. LOSS
OF COMNPUTER
SUPPORTED CREW ACTION
MODES. cesesanenas
REDUNDANT PATHS USE DIRECT DRIVE
REMAINING
DIREC CREW TRAINIMG
T B LR
BACXUP
NONE
MISSTOM CONSTRAINT
HONE
OMRSD OFFLINE
INITIATE AUTO SAFING.
VERLFY HARDMIRE SAFING VOLTAGE AT ORC PANEL OUTPUT,
OMRSD ONLINE INSTALLATION
INLTEATE AUTO SAFING FROW MCIU.
_ VERIFY HARDMIRE SAFIMG VOLTAGE AT LONGERON [NTERFACE.
OMRSD OHLINE TURNAROUND
IITIATE AUTO SAFING FROM MCIU,
DPERATE OME JOINT IN SINGLE,
VERIFY NO JOINT MOTION,
_ PREPARED BY1 MEMG SUPERCEDING DATE: 06 OCI_87 APPROVED BY: DATE: 24 JUL $1 CIL REV; 2

RMS/D&C — 246



